Acetylcholine inhibits cell cycle progression in rat Schwann cells by activation of the M2 receptor subtype.
Cultures of Schwann cells from neonatal rat sciatic nerves were treated with acetylcholine agonists and the effects on cell proliferation evaluated. (3)[H]-thymidine incorporation shows that acetylcholine (ACh) receptor agonists inhibit cell proliferation, and FACS analysis demonstrates cell-cycle arrest and accumulation of cells in the G1 phase. The use of arecaidine, a selective agonist of muscarinic M2 receptors reveals that this effect depends mainly on M2 receptor activation. The arecaidine dependent-block in G1 is reversible because removal of arecaidine from the culture medium induces progression to the S phase. The block of the G1-S transition is also characterized by modulation of the expression of several cell-cycle markers. Moreover, treatment with ACh receptor agonist causes both a decrease in the PCNA protein levels in Schwann cell nuclei and an increase in p27 and p53 proteins. Finally, immuno-electron microscopy demonstrates that M2 receptors are expressed by Schwann cells in vivo. These results indicate that ACh, by modulating Schwann cell proliferation through M2 receptor activation, might contribute to their progression to a more differentiated phenotype.